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i. Background
In the centre of diversity of the crop plants, the cropping systems are still based on a broad range of genetic 
diversity, generated since domestication by farmers' knowledge in term of creation of varieties, and maintained 
during generations by the practices of management of seeds. Agrobiodiversity exists at three main levels of 
biodiversity; all three levels help sustain agricultural systems, as well as ensure their productivity. In response to 
global change, we focus on the definition and implementation of management practices adapted to the dynamic 
in situ preservation of genetic resources. Our general objective is to measure the impact of the methods of 
access to the seeds on the diversity of the genetic resources in agriculture. It aims to identify new forms of 
managing varietal diversity based on interaction at different levels of farmer, commercial, and institutional seed 
systems. 
• ii. Methods 
The project works in the field on two contrasting sites: i- on the one hand, the in situ conservation 
of traditional cereal diversity (pearl millet and sorghum) in West Africa; ii- on the other, the revival 
in Chili of Quinoa using ex situ collections. The proposed methodology is based on the joint 
construction of innovative tools - Agent-Based Models (ABM) - capable of integrating the points of 
view of different stakeholders and then simulating the dynamic aspects of biodiversity 
management in order to analyze the impact of future developments. The research deals with the 
structure of society, the way the farmers act, and where and how decisions are made to manage 
genetic resources. ABM models will be used to formalize the representation of the system that 
has been built from the data of each discipline, and to confront it to others in order to validate, 
enhance or refute this representation.  The model will then evolve through a collective learning 
process involving the researchers, who gain access to a wide and integrated representation of the 
seed systems. 
• iii. Results
The ABM’s modelling process is to allow researchers of each discipline to express how they 
perceive the seed system by developing ontology’s thematic. These buildings with various actors 
die a shared vision of the access to the seeds for the peasant (formal and abstract systems) to 
develop a generic model. The resulting shared representation is then used as a basis for 
discussing about new management rules and scenarios.  The models are considered as tools of 
mediation which support the development of innovation and, to simulate the rules of operation of a 
seed system in various contexts.
• iv. Conclusion
The first results concerning ontology’s of different social networks scenarios confirm that based on 
more information, which circulates between varieties, the farmer’s social network determines 
methods of access to the seeds that impact on the diversity of the genetic resources in agriculture. 
Multi-agent simulation is meant to provide a common understanding of farmers’ seed 
management. Model, with the ability to learn, will allow an increase in knowledge and procedural 
skills by learning from experience with disciplines. The prototype presented in this paper will be 
used during participative modelling sessions as a frame that will be fleshed out through the 
interactions with the researchers.
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Assumptions
• Dialog between stakeholders is a key-factor for 
preserving crop diversity
• A cross-disciplinary analysis of seed systems is a 
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Approach
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and to simulate the dynamics of biodiversity
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• Method : build a conceptual model using ontologies
– The building process (on-going)
– The model 
The ontologies
• In philosophy:
– Domain of metaphysics about the nature of beings
• In computer science:
– Specification of the conceptualization of a domain
• Conceptualization: identification of pertinent objects, of their 
grouping in categories and of their relationships
• Specification: formalization of this conceptualization
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Village
Farm
Plot
Population
Indiv. plant
Morphological 
attribute
Genetic 
attribute
Ex situ 
collection
Seed Lot
Seeds
Farmer
Community cooperative
Village market
NGO
Militant
Research
Give seeds
Receive seeds
Buy seeds
Sell seeds
Distribute seeds
Collect seeds
Sell seeds Seed seller
• First loop : allowed researchers to 
conceptualize their perception of the seed
systems and to share it with researchers from
other disciplins
• On-going:
– Integration of representations to increase the 
genericity of the model
– Use of the modeling process to identify
knowledge gaps and design field studies
P ar t icip a t ive
sim u la t ion s
Con cept u a l
zin g t h e 
m odel
F ield  s t u d ies
Ch a n ges in  t h e 
m odel
F ield  s t u d ies F ield  s t u d ies
Caracterize the 
environment
Caracterize dynamics Propose new scenarios
Ch an ge in  t h e 
m odel
P a r t icipa t ive
sim u la t ion s
P ar t icipa t ive
sim u la t ion s
Semillas
Granos
Autoconsumo
Venta directa Mercados
Plantas
Introducción 
variedades
Venta a las 
cooperativas
Herencia
Tres niveles de manejo 
de las semillas de 
quinoa
-Semillas / gestión por 
selección
-Granos / gestión por 
siembra del agricultor
- Producto final / 
Gestión por usos
CHILE
From field preparation to seed storage : cultivation cycle of Quinoa (Chile) and
factors that impact the variety choice
Field preparation
Selection of seeds
Post-harvest
Fertilization
Sowing
Weeding
Pest controlHarvest
Seed storage
Choice of
the plot
Orgánica/ Química
Cantidad o falta de abono.
Disponibilidad con la crianza
Residuos de cosecha
Micro Climate
Slope
Soil
Area
Use of the harvest (for
sale or not)
Huerta/Chacra
Association with other
crops
Tierra molida con anticipación
Equipamiento
Prioridades de tiempo entre los cultivos
Fecha de siembra.
Profundidad
Densidad
Estructura (boleo o hilera)
Parientes silvestres de la 
Quinua
Orgánico, Químico o 
biológico
Equipamiento
Mano de obra
Heterogeneidad
Altura de las plantas
Trilladora
Desaponificadora
Disponibilidad de agua
Tamaño de la semilla
Color
Tamaño de la panoja
Criterios de adaptación
Granos sanos y limpios
Porcentaje de saponina
Factor humedad
Mezcla
Bolsa de papel o genero
Local varietiess
« Regalona »
Semillas BAER
(Formal system)
Corporation Kom Kelluhayin
Association Ñankuchew
Project DAWE INDAP
(Projetcs PRODESAL + 
« Semillas BAER ») « Regalona » + 
Local varieties
Farmer
Trafkintü-feria Traditional
Trafkintü
GIFTS
All varieties
Sale
Distribution
Quinoa seed flows – South Chile
Adapted from Julie Aleman 2009
Conclusion - Perspectives
• Cross-disciplinary ontology proved to be useful to 
improve communication and understanding between 
scientists coming from various disciplinary and cultural 
areas.
• Multi-agent simulation is meant to provide a common 
understanding of farmers’ seed management.
• The model prototype will be used during participatory 
modeling sessions as a framework that will be nurtured 
through interactions with researchers and then with other 
stakeholders:
– Validation : yes/no
– Change /adjustment of the model
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